Tyrosinase immobilized magnetic nanobeads for the amperometric assay of enzyme inhibitors: application to the skin whitening agents.
The immobilization of tyrosinase onto glutaraldehyde activated streptavidine magnetic particles and subsequent retention onto a magnetized carbon paste electrode for the amperometric assay of tyrosinase inhibitors is described. Tyrosine was used as substrate as it is the first substrate in the melanogenesis process. The sensing mode is based on monitoring the decrease of the amperometric signal corresponding to the electrochemical reduction of dopaquinone enzymatically generated. This current decrease is due to the presence of inhibitors acting directly on the enzyme or inhibitors acting on the product of the enzymatic reaction, i.e. dopaquinone. The methodology is designed for the evaluation of the inhibitory potency of the most frequently used active substances in cosmetic marketed products against hyperpigmentation such as kojic acid, azelaic acid and benzoic acid. These compounds bind to the tyrosinase active center. Ascorbic acid is also investigated as it interrupts the synthesis pathway of melanin by reducing the melanin intermediate dopaquinone back to l-dopa. By comparing the obtained IC(50), under the same experimental conditions, the order of their inhibitory potency was: kojic acid (IC(50)=3.7 × 10(-6)M, K(i)=8.6 × 10(-7)M), ascorbic acid (IC(50)=1.2 × 10(-5)M), benzoic acid (IC(50)=7.2 × 10(-5)M, K(i)=2.0 × 10(-5)M) and azelaic acid (IC(50)=1.3 × 10(-4)M, K(i)=4.2 × 10(-5)M) in close agreement with literature spectrophotometric inhibition data using the soluble tyrosinase.